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Observational Notes 


Gozlem Notlari 


Location 

eee Konum 
Eleocharis divaricata is located in the 
western part of Antalya city on the Boga Eleocharis divaricata, Antalya sehrinin bati 
Cayi in the natural seasonal part of the kesiminde, Boga Cayr'nda, su yolunun dogal 
waterway, immediately north of the Boga mevsimsel kisminda, Boga Cay Parki'nin 
Cay Park - that is, north of the wall that hemen kuzeyinde yer almaktadir - yani, 


was built in 2019 across the Cayi (just north 2019'da Cayrinin karsisina (ana yolun hemen 
of the major roadway) to create an artificial kuzeyinde) insa edilen Park icin 
reservoir of deep water to its south for the gUneyinde yapay bir derin su rezervuar 


Park (see satellite photos at end). The olusturmak Uzere insa edilen duvarin 

species is not known from any other kuzeyinde (sondaki uydu fotograflarina 

location. bakin). Tur baska hicbir yerden 
bilinmemektedir. 


Range Currently Menzili Su Anda 


Bitkinin varligi, nehrin dogu tarafi boyunca, 


The plant's presence stretches about 800 


metres northward from that wall, along the 
east side of the river, beyond which | didn't 
spot any examples when | last looked, 
though there may be some. The west side | 
explored on 2025-01-08 and did not spot any 
but should be investigated again. 


River Flow 


The river is generally low much of the year, 
but it swells in the winter wet season, a 
little way onto the flats on its sides, and 
presumably rises under the surface further 
to the sides where no flow is visible to the 
eye. 


These rainfalls seem to have occurred later 
in recent years. On Google Earth, you can 
examine satellite images back to 2005 with 
an additional one from 1985, which show 
that the river levels have fallen substantially 
particularly in the recent decade, which 
agrees with a friend who noted the 
reduction in summertime river levels in the 
last decades, and that where rivers used to 
have a visible trickle all year round that flow 
is now not seen, although presumably again 
there may be some flow under the surface. 
In addition, it is clear from the historic 
satellite views that the river only spreads 
slightly onto the side flats, suggesting in 
centuries past, when the plant was growing, 
it perhaps flowed far more strongly than it 
does today. 


It should be added that people are also 
taking more water for irrigation year by year 
whose importance would need consideration 
for the long dry season today. 


The falling river flow no doubt reflects 
lessening rainfall. Although changes in 
rainfall are to be expected due to climate 
change, there are also natural multi-decadal 
cycles to the climate, so rainfall is perhaps 
not going to remain constant under any 
scenario and may possibly strengthen again 
at some point. 


o duvardan kuzeye dogru yaklasik 800 metre 
uzantyor, son baktigimda herhangi bir ornek 
gormedim, ancak bazilari olabilir. Bati 
tarafini 2025-01-08'de kesfettim ve hi¢bir 
sey gormedim ancak tekrar arastirilmal. 


Nehir Akis1 


Nehir genellikle yilin buyuk bir bolumunde 
alcaktir, ancak kisin yagisli mevsiminde, 
yanlarindaki dizliiklere dogru biraz siser ve 
muhtemelen gozle gorulemeyen yanlara 
dogru yiizeyin altina dogru yiikselir. 


Bu yagislar son yillarda daha gec 
gerceklesmis gibi gorunuyor. Google Earth'te, 
2005'e kadar uzanan uydu goruntulerini ve 
1985'ten ek bir goruntu inceleyebilirsiniz. Bu 
goruntuler, nehir seviyelerinin ozellikle son 
on yilda Gnemli dlclde distiigiinu gosteriyor. 
Bu, son on yillarda yaz aylarinda nehir 
seviyelerinde azalma oldugunu belirten bir 
arkadasimla ayni fikirde. Nehirlerin tum yil 
boyunca gorinir bir sekilde aktigi yerlerde 
artik bu akis gorulmuyor. Ancak muhtemelen 
yuzeyin altinda yine bir miktar akis olabilir. 
Ayrica, tarihi uydu goruntulerinden, nehrin 
sadece yan dizliklere hafifce yayildigi 
aciktir. Bu, bitkinin buydiigii gecmis 
yuzyillarda, belki de bugiin oldugundan cok 
daha giiclii aktigini diisiindiirmektedir. 


insanlarin ayrica her yil sulama icin daha 
fazla su aldigi ve bunun Gneminin bugiin 
uzun kurak mevsim icin dikkate alinmasi 
gerektigi de eklenmelidir. 


Azalan nehir akisi sUphesiz azalan yagisi 
yansitiyor. iklim degisikli3i nedeniyle yagista 
degisiklikler beklenmesine ragmen, iklimde 
dogal cok on yillik dongiller de vardir, bu 
nedenle yagis muhtemelen hicbir senaryoda 
sabit kalmayacaktir ve bir noktada tekrar 
guclenebilir. 


Gecmisteki Menzili 


Tarihi uydu goriintilerine bakilirsa, Boga 
Cay Parki 2018'den itibaren bitkinin su anda 


Range in the Past 


Judging from the historic satellite views, the 
Boga Cayi Park was built from 2018 over a 
habitat similar to where the plant is now 
found, so presumably the creation of the 
Boga Cayi Park eradicated 600 m of the 
plant's territory, and it is quite plausible that 
this final river outlet lost to the Park was or 
would now be the plant's main base 
territory, and that what now remains of the 
plant may or would be the outlying area that 
trailing northward from that. 


Furthermore, the historic satellite views 
suggest some areas a little further upstream 
might have been suitable for it until about 
2016, which appear now to have dried up 
with the falling river flow. 


Changing River Course 


It is also noticeable on the satellite views 
that the river changed its course in 2008 or 
2009 in the flats there. It is hard to know 
how the plant kept up with such an 
alteration, although it could be that it 
simply repopulated from an area unaffected 
by the change, however with its territory 
now presumably halved by the creation of 
the Park and the river seemingly drying up it 
would seem much more vulnerable to 
another such change of river course should it 
occur again after a strong rainfall. 


Habitat Particulars 


The ground where the species grows is 
alongside the river edge when risen, and is 
damp and fine-gritty and inhabited by small 
damp-loving plants such as Veronica 
beccabunga and Fimbristylis bisumbellata, 
and when samples were taken, the ground 
under the surface where it was growing was 
black (see end photos). 


Encroaching Vegetation 


One further kind of threat not already 


bulundugu yere benzer bir yasam alani 
uzerine insa edildi, bu nedenle muhtemelen 
Boga Cayi Parki'nin olusturulmasi bitkinin 600 
m'lik topraklarini ortadan kaldirdi ve Park’a 
kaybedilen bu son nehir ¢ikisinin bitkinin ana 
us topraklari olmasi veya olmasi ve bitkiden 
geriye kalanlarin kuzeye dogru uzanan dis 
alan olmasi olduk¢a olasidir. 


Dahasi, tarihi uydu goruntuleri, biraz daha 
yukarida bazi alanlarin 2016'ya kadar bunun 
icin uygun olabilecegini gosteriyor, ancak 
simdi dusen nehir akisiyla kurumus gibi 
gorunuyorlar. 

Degisen Nehir Yoni 

Uydu goruntulerinde ayrica nehrin 2008 veya 
2009'da oradaki duzluklerde yonunu 
degistirdigi de fark ediliyor. Bitkinin boyle 
bir degisiklige nasil ayak uydurdugunu 
bilmek zor, ancak degisiklikten etkilenmeyen 
bir alandan yeniden cogalmis olmasi da 
mumkun olabilir, ancak simdi muhtemelen 
Park'in yaratilmasiyla topraklari yari yariya 
kuculmUs ve nehir kurumus gibi gorunuyor, 
giicl bir yagmurdan sonra tekrar meydana 
gelirse nehir yataginda boyle bir degisiklige 
kars1 cok daha savunmasiz gorunuyor. 


Habitat Ayrintilart 


Turin yetistigi zemin yikseldiginde nehir 
kenarinin yanindadir ve nemli ve ince 
kumludur ve Veronica beccabunga ve 
Fimbristylis bisumbellata gibi kuguk nem 
seven bitkilerle doludur ve ornekler 
alindiginda, yetistigi yuzeyin altindaki zemin 
siyahti (sondaki fotograflara bakin). 
Yayilan Bitki Ortiisii 

Daha Once bahsedilmeyen bir diger tehdit 
turu ise her yere yolunu bulan ve sularin 
yaninda cok yakinlarda kumeler halinde 


yetisen Arundo donax gibi buyuk bitki 
ortusudur. 


mentioned is that of large vegetation such 
as Arundo donax that seems to find its way 
everywhere and which already grows very 

nearby in swathes alongside the waters. 


Visual Appearance 


Visually, the plant clusters resemble 
hedgehogs, forming low domes of short 
rather straight-looking stems (mostly about 
5 cm) topped with sizeable Eleocharis heads. 
These domes are fairly consistent in size, 
reaching 10-20 cm across, though you 
sometimes have two that run into each 
other and merge at the edges. As such, the 
plant does not resemble any other Turkish 
Eleocharis in general appearance - the stems 
are not thread-like, nor upright, but point in 
all directions. 


The nutlets mature black not brown (though 
they appear brown when not fully mature), 
about 1 mm long. 


As well as the usual nutlets from pollination, 
it unusually also appears to produce ground- 
level cloning-fruits that do not require 
pollination, and those encourage horizontal 
spread as well as the more distant dispersal 
of the normal nutlets. 


Flowers and fruits were seen on it between 
late Oct to early Dec and therefore 
November is a good visiting date. No doubt 
the season stretches beyond that range. 


Anyone looking to find the plant, 
particularly outside flowering time, should 
familiarise themselves with the appearance 
of some other superficially similar plants 
growing in the same location that are (or 
may happen to be) small: Fimbristylis 
bisumbellata, Cyperus fuscus, Pycreus 
flavescens, Scirpoides holoschoenus, 
Fimbristylis ferruginea subsp. sieberiana 
(nearby), Juncus articulatus, Juncus 
fontanesii subsp. pyramidatus. 


Gorsel Gorunim 

Gorsel olarak, bitki kumeleri kirpilere 
benzer, buyuk Eleocharis baslariyla 
tepesinde kisa, olduk¢a duz gorunumlu 
saplardan (cogunlukla yaklasik 5 cm) olusan 
alcak kubbeler olusturur. Bu kubbeler, 10-20 
cm'ye ulasan olduk¢a tutarli boyutlardadir, 
ancak bazen birbirine gegen ve kenarlarda 
birlesen iki tane vardir. Bu nedenle, bitki 
genel goruniimde diger Turk Eleocharis'lerine 
benzemez - saplar iplik benzeri veya dik 
degildir, ancak her yone bakar. 


Findiklar kahverengi degil siyah olgunlasir 
(tam olarak olgunlasmadiklarinda kahverengi 
gorunmelerine ragmen), yaklasik 1 mm 
uzunlugundadir. 


Tozlasmadan gelen olagan findiklarin yani 
sira, alisilmadik bir sekilde tozlasma 
gerektirmeyen ve yatay yayilmayi ve normal 
findiklarin daha uzaklara dagilmasini tesvik 
eden yer seviyesinde klonlama meyveleri de 
uretiyor gibi gorunuyor. 


Ekim sonu ile Aralik basi arasinda cicekler ve 
meyveler goruldu ve bu nedenle Kasim iyi bir 
ziyaret tarihidir. SUphesiz sezon bu araligin 
6tesine uzantyor. Ozellikle ciceklenme 
Zaman disinda bitkiyi bulmak isteyen 
herkes, ayni yerde buyuyen ve yuzeysel 
olarak benzer olan (veya olabilecek) ku¢cuk 
bitkilerin gorunumune asina olmalidir: 
Fimbristylis bisumbellata, Cyperus fuscus, 
Pycreus flavescens, Scirpoides holoschoenus, 
Fimbristylis ferruginea subsp. sieberiana 
(yakinlarda), Juncus articulatus, Juncus 
fontanesii subsp. pyramidatus. 


Ozet 


Ozetle, bu cok savunmasiz bir tir gibi 
goruniyor. Yaklasan bitki ortiis ve degisen 
su seviyesi acisindan yakindan takip etmek 
ve sayilarini periyodik olarak saymak onemli 
olacak. 2023'te, bahsi gecen duvardan ¢ok 
da uzak olmayan dogu bdlgesinden 13 biiyiik 


Summary 


In summary, this seems to be a very 
vulnerable species. It will be important to 
keep a close eye on it in terms of 
encroaching vegetation and changing 
hydration, and to make periodic counts of 
its numbers. In 2023 | took photos of 13 
large clumps from the eastern area 
stretching not far from the wall mentioned. 


| would not expect there to be imminent 
plans to expand the Park further, and being 
a major waterway with sudden large winter 
rainfalls the river cannot be fundamentally 
blocked. However it cannot truly be 
considered secure from human threats. The 
general area does have active 
developments, and people drive about on 
the gravel flats beside the river, although a 
small degree of the latter disturbances can 
in fact assist a small short-lived plant to 
spread and compete against inroads of 
tougher longer-lived larger plants. 


As with all extremely vulnerable species, the 
question of whether a second home in a 
similar habitat beside a river or reservoir 
could be made for it should always be 
considered. 


Research Questions 


e What are the plants like throughout the 
year? 


e How long do they live? 


e How big are the ground-level nutlets and 
how far do they spread? 


e What is the longevity of the two types of 
nutlets under different conditions? 


e What is the plants’ spread on the west side 
of the river? 


e Recheck the distance of spread along the 
east side. 


e@ What is the hydration under the ground at 


kumenin fotograflarini cektim. 


Parki daha fazla genisletmek icin yakin 
zamanda planlar olacagini beklemiyorum ve 
ani buyUk kis yagmurlarinin oldugu biiyuk bir 
su yolu oldusu icin nehir temelde 
engellenemez. Ancak insan tehditlerine kars1 
gercekten giivenli oldugu diistiniilemez. 
Genel alanda aktif gelismeler vardir ve 
insanlar nehrin yanindaki cakil duzluklerinde 
dolasirlar, ancak bu sonuncusunun kucuk bir 
derecesi aslinda kucuk, kisa omurlu bir 
bitkinin yayilmasina ve daha dayanikli, uzun 
omurlu buyuk bitkilerin baskinlarina karsi1 
rekabet etmesine yardimci olabilir. 


Tum asiri derecede savunmasiz turlerde 
oldusgu gibi, bir nehir veya rezervuarin 
yaninda benzer bir yasam alaninda ikinci bir 
yuva yapilip yapilamayacagi sorusu her 
zaman dikkate alinmalidir. 


Arastirma Sorular 
e Bitkiler yil boyunca nasildir? 
e Ne kadar yasarlar? 


e Yer seviyesindeki findiklar ne kadar 
biyiiktiir ve ne kadar uzaga yayilirlar? 


e Farkli kosullar altinda iki tur findiklarin 
omru nedir? 

e Bitkilerin nehrin bati yakasindaki yayilimi 
nedir? 

e Dosgu yakasi boyunca yayilma mesafesini 
tekrar kontrol edin. 


e Farkli mevsimlerde nehirden farkli 
mesafelerde yer altindaki su miktari nedir? 


e Bitkiler kismen veya tamamen su altinda 
ne kadar sure yasayabilir? 

e Bir bitki gelecekteki sayimlari 
karsilastirmak icin temel olarak sayilir mi? 


e Tarihsel yagis ve giines kayitlari elde 
edilebilir mi? 


different distances from the river in Botanik Tanimi 


different seasons? . ; 
Tur 2021'de yayinlandi ve PDF'i su 


e How long can the plants survive partially adreslerden birinde indirebilirsiniz: 


or fully submerged? ; : 
e dergipark.org.tr/tr/download/article- 
e Do a plant count as baseline to compare _¢j[e/4.456072 


future counts against. er 
e researchgate.net/publication/ 349058325 
e Can historical rainfall and sunshine records 


be acquired? 


Botanical Description 


The species was published in 2021 and a PDF 
can be found for download at either of: 


e dergipark.org.tr/tr/download/article- 
file/ 1456072 


e researchgate.net/publication/349058325 
Gallery / Galeri 


Zoom in to any photo for closer detail / Daha yakin ayrintilar icin herhangi bir fotografi 
yakinlastirin. 


e ZIP of Photos / FotoSraf ZIP'i : 


https: //archive.org/download/free-plant-photos/eleocharis-divaricata-keskin.zi 


e Satellite view history of the Boga Cay / Boga Cayi'nin zaman icindeki uydu gorintileri : 


https: //archive.org/download/free-plant-photos/satellite-history-boga-cayi.zi 


Photographs / Fotograflar 


General appearance General appearance Base and sheaths Roots 


Tipik gortinum Tipik gorunum Taban ve kinlar Kokler 


Spike 


Spike with nutlets 


Nutlets with bristles & stylopodia 


Nutlet 


Basakcik 


Findikcikla 


Killarla ve stylopodialar findik¢iklar 


Findikcik 


Habitat well-vegetated 


Habitat sparsely-vegetated 


Undersoil black shingle 


Cok bitkiyle dogal ortam 


Az bitkiyle dogal ortam 


Yuzeyin altindaki siyah cakil 


2005-07 Older water route 


2015-05 before the Park 


2024-07 after the Park 


2005-07 Eski su yolu 


2015-05 Park insa edildikten 6nce 


2024-07 Park insa edildikten sonra 


